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Eqs. (29.32) and (29.33), we get 


5 b 


6 X 800,000 X 0.29 
17 x 4.03(2.05 -l) 2 


= 18,430 psi 


and 


5max = 1.37(5575 + 18,430) = 32,890 psi (227 N/mm 2 ) 


Based on the indicated yield strength of the material, the corresponding factors of safety 
are then 5.01 and 3.07, respectively. ♦ 


API STANDARD 

The spread between the critical stresses obtained from Design Problem 29.1 is ex¬ 
pected because of the difference in the assumption of load distribution on the swivel 
eye in the rigid-pin and thick-ring methods of analysis. The factors of safety found 
in this design problem appear to be reasonable on the basis of accepted engineering 
standards. For example, a specification of the American Petroleum Institute for 
hoisting equipment [169] gives a chart for the safety factor based on the consid¬ 
erations of yield strength of the material and crane capacity in tons, as shown in 
Fig. 29.13. According to this information, the required factor of safety on yield 
should not be less than 2.4, as indicated by the dashed line in the diagram. Unfor¬ 
tunately, the proposed specification does not discuss the stress analysis criteria that 
should be used with recommended factors. This is of particular concern because 
the question of primary and secondary stresses often comes up during the design 
and must certainly affect the choice of the factors of safety. The importance of this 
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Fig. 29.13 Factors of safety recommended by the American Petroleum Institute. 







